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(54) COMMUNICATION DEVICE PEAK-POWER SUPPRESSING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress peak power in the summed 
value of a signal transmitted simultaneously to plural users. 
SOLUTION: A modulation circuit 101 through a modulation circuit 104 
modulate four user's transmission signals (using a basic slot, where a 
pilot symbol is periodically inserted into transmission data) or a control 
signal including a pilot signal and three user's transmission signals (using 
a basic slot, where a pilot symbol is not inserted into transmission data). 
A phase rotation circuit 105 through a phase rotation circuit 108 
perform phase rotation of output signals of the modulation circuit 101 
through the modulation circuit 104. according to the number of total 
users. An adding circuit I (109) adds the in-phase components of output 
signals of the circuit 105 through the circuit 108, and an adding circuit Q 
(110) adds the quadrature components of the output signals of the 
circuit 105 through the circuit 108. A radio part 115 modulates output 
signals of the adding circuits I (109) and Q (1 10) into radio frequency 
and further amplifiers it. 
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[0 0 9 6] <SSiJ^-V^JPfflj^&t![|Hl8S2 0 4tt, A/ 

w^?sisig&2 0 etcii^, 

[0 0 9 7] 9-^^-)m^m^2 0 5«. <BS'J5^Y^-;U 
ffl3i^i£t5:liI!iS2 0 4ib^^m^nftm^\zisi-f^n^u^^ 

^ffl$|5im?SlHlS§2 0 6 (CjIS. 
[0 0 9 8] IBI^^iSlHlSS 2 0 fBJ?iJ5=-^^;Ufflffi 

te«[iHigS2 0 4 75^e.jie>nfcfi^«:, ^^^;i/it^iHii?s 

m^^m^mvx. smm^^^oaif, t^±75^. gii 

•So 

[0 0 9 9] KT> \f.-i7mtsnw-i^mti\z-o\.^x, m 
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[0 10 0] se*:;)5ic©amsB«. -r-^T®^.— y-'o 

fS^.^gHS*^ 03 (a) fC^Tferot^cO, -T^TO 

n.-- »f©«^A^03 (a) ©a UcgaB$nfct#«IC 

sy^it32fig»®«m«-r^T 0 . 7 0 7 & 
ll0ffLT2*LfcfflC7)jfnT^Stf-i7tt:^ttl 6. 0 0 

-Df^^xmti^mn-L, w-t^m:fj^nm-r^t. 4. 00 

-i'tt;'3*f¥i^«:^j«4. OOOTfe^o 

[0101] mm(Dmm 1 ©awsM^. :i— tf 

1 (Om^J^y^^M 3 ( a ) © a 1 (CgB«$ tl. ^— tf 2 O 
«^.#.*«0 3 (b) CDbUClEB^n. ^— tf3®«-^ 
,#.;*^*0 3 (c) ®c Kcgee^n. tf4®fS^.^*t 
03 (d) CDd 1 tclBB$n>S:i^^tce-i7<i:;5:S. 

«BEtt-?-n-?:*nO. 7 0 7, 0. 7 0 7, OL— tf2©|^ 

fflfig^JiO^iS32^5i'©llffi«-i^n-?-'tl0. 9 2 4. 0. 

3 8 3, =L—*f3<Dmm^^Rzsm^f$.^<Dmmit^n 
^ni. 0 0 0, 0. 0 0 0, rt— tf4©rafflfig5j-Rof 

it3£fig5i-<D«JE«^-n-?'n 0. 383, 0. 924 tTS: 

^o)x\ ^mm^^mi£^mm-vx 2mi^fzmii^m.i^ 
0Si^mz^MWvx 2mhrcm<Dmx$,^ v.-^jm^-Mfi 

13. 1 3 7 •5-LT, OOOT 

^S£®J^Sgl®aft^fitC*3ltSt!-i7«;^ 
*f¥i^«*«3. 2 8 4T^^„ 

[0 10 2] i^^x. ^is® 1 ©®«^fi^^«-r 

^x\i-^nf)-^m \ %%umm.-t^z.t.ifix^-i>. 

[0 10 3] CC0J;5{C. *:*ffi(DJ^^{Cj;n«, WSi. 

[0 10 4] if'mmr>ms^<r)^M'm^m\z^n 
ffl^,#,®iBB^^ffliHite$-a-i)®T', ^m.-^mzms.^ 

[0 10 5] *SISfi(7)J^J8JCckn«, ilftgffi 



(9) 
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[0 10 6] mmo:>mm2) mm(Dm^2it.. iiLmm 

[0 10 7] IISS©^gffi2T«. n#l®a.— tfo^gij 

(2) JCiJlt-S it. ^:V3.-DS^#T*-g). 

[0 10 81 

[SC2] 

((/Z?,-l)%M)5 



0. 



[0 10 9] Z.<D^^\Z. {{Lmmmmm!&t:W!^LX&: 

[0 110] Sfc. 'f4ffi[iIfe^0n^+53-fC7>^v-f 

^. Uis. ^ (3) fcisttS TrandOj tt. SLit^*^ 

[0 1111 
[|S:3] 



0. 



(rand((/£), -1)%m)>5 
A/ 



(3) 



m -mm^ > lVi.i(0 + -y( 



min|g|v,..(0 + H/)exp^y^J| 



[0 1 1 21 0 5 tt, mm(Dmm 3 izmf^mm^m 

jc^K-rfflw^gtiist^T, muz^-rmmmmt^&r 

[0113105 tc^-r®«gfi«, m 1 cDsmsB 
[0 114] mmmmi o 4tt, sr^iriijpsnfcjx- 

^. X-f 5 0 1 tt. ^laiHlK 1 0 4*^*ai;^ L/i{f 
$:fi:ffllHie*f'J 0 STUISS 5 0 2 

[0 115] iSL^mUKmrnornxm^s o 2«, x-r y 

^5 0 l75^e>j^e.nfc^p|5iS§l 0 4CDm:;^3fS^, 
DJ, HillilX nyh ©3.— tf 1 75^ e.n.-if 3 

TT^ct^^Jn^iiigs I 1 0 gjfcOJjpaLingsQi i o®ffi* 

«^S:A;^Jt-«.. -e-UT, ■affilHlteMfJDaTlHlSSS 0 

[0 116] flr#:Wfr«, ■effilHlte«iiJl9aT|5IgS5 0 
[0 1171 *-r. e^TtC^-TiC (4) tCcfcO> -SffllHl 

e*<^f^iiM (o~M-i) <z)-r^Ttc-:3im^»$n 

[0 118] 
[^4] 

2- 



(4) 



(4) T«. XD>yH (k-1) <7)^^«^Vk_i® 
l#SO«^s (1) {r{4ffllHlfe»e X p (jmd/ 

M) ^mx^tz^^mwv. mz. z:n$->>3j^;pL (o 

~L-1) <D-r^X\Z-Z>\'^XE\'^\^X^'¥a^ii'3tzm.. 

•rttio^mM^. &:m^mmo:)mmM (o~m-i) © 

•r^XlZttlt^hXWtii^n^o c:©J;5{CLT 

[0 1191 ^ (4) xwm-^nrzifLmm^m 



ll-^m^. K^T^-r^ (5) lr-R;ALT, :i— y-*4fcfij 

[0 12 0] 
[IS51 



= expl 



(5) 



z.:ix. 6it. •&ffi^P;^S;cDBlcD-»#;i/i:<7)^ffi|g 

[0 12 1] ^[ffllHlteMfdOSTlHlKS 0 2«. ±tB© 




(10) 



[USS 5 0 2 A^tat} VfciiL^^Umtci-f. X-^-y^SOl 
[0 12 2] ji£©jiim«^(cacJtiT, 

[0 1 2 31 ;5:i5, IIJSc9}gg|3{r*3V»Ttt, 3 own 

-"^fcDm^^mm^nx^^^t^iz. mmtz=L-^f]m 
ta-^n^m-^cDmmiz-oi.^xmmvrzLA'i. *^B^tt;iti 
tcissn-r, mm=L—^Amm^n^miz. mm^nx 
\>'^^a.-^f<Dmt:Ltnzm.^^tiu\/K 

[0 12 4] Sfc, ±ia&*iS<7)J^il(C:fet^Ta.— tf^ 
^ 4 t LTBJBJ LTVi^jii, *^B^tta-— tf^tCOV^T 

[0 12 5] Sfc, ±ia#IIM©JgJitCi3ViT«, ^EB 

-^^tLXQPSK^m:^^^mmvxi^?)ti\ 
itzn\zm^n-r, b p s K^mi^^sc. 7t/4>'7hQ 

[0126] mm(Dmm 4 ) wse vrzmmo:>mm 1 
e)*Mcoj^M3jc*5tiT«. mm^-iS'iz/'^ 

^)i<D^^^)m^^m^m^^x. mmy'-i^<Dmm^ 

[0 12 7] —y;, *SSOTJ^Sg4RmtiZB-rs*SgCDJg 

mmzmxr^mmjjmzit^x. mm^-i$' ii/u p 

[0 12 8] mm(Dmm4it. mmmt)^. sft^jfc^tu 
4iz%^mm^m (mmm) o^^fiK^^-ryp^^i^isiT 

[0 12 9] *-r. **SE©fl?^(c*5tt^afsSM (« 
tt, -tn^n^iniiigs 1 0 i75^?.^iiieissi 0 stsie. 
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SSI 0 4»csi^)n-5o 

[0 13 0] ZL— tf l*^e.:i— tJ-'ScD^mfSm^RO^^J 

^n^nmmjm^ 1 0 1 *^e>^iiiii8S 1 0 4 

iCiO l^^s:^iSSr/2iX:^iSSnfcft. l^fflfiK^^-iriSSS 

^^nz^m^n^. mm^^i 0 i*^^,^pi5i?si 0 

feffllltelHlgS 1 0 5die.firffiIiIteIlli8Sl 0 BtCcfcO. 

ffi[mte$n?>„ fiffiisiteiHigsi 0 s^^^^tiiHi 
mm^ 1 0 8 »c j;^&^ffi[Hiea«, mmm^^ 1 r^® " 

ffiss (1) {djrosm^ns. 
[0 13 1] ±te©j;5{c{4:ffi[iite[Hi?gi 0 5*^e.f4ffi 
(HiteiHissi 0 8iz^K)i^m^^^tirc^m^<Dmmf$.^ 
«, jp^iHissi 1 0 9(cM6nTj!jp#$n. 
^(Dm^^^\t. *p3¥iei8SQi 1 otcaie.nTAp^$n 

-So 

[0 13 2] jOP^BSSI 1 0 9&tJi:iP@lHl2§Ql 1 0 fC 

j:oip^$nfc<t^«. ^n^tmmmwiy^)^^ 1 1 

1 1 2tCckO«=«c«!llSd«;^S 
n. sfc, ^n^'nD/A^^if 1 1 sjitKD/A^is 

g§l 1 4»Cct0 7:>-P^«^tC^m$nfc^. iii^gei 
[0 13 4] ll)!igcDJg|i4tC'»samSB 

Ki^) (Dmmz-oi^^x. m? >s:m^-^xmm-r^o mv 
a. **£®jgS84{c«safts« mmm) <Dmf$.^yn 

[0 13 5] mm(Dmm4\z^.^mmmm. {&mm) 

nap? 0 2{cjii^.n.5o 

[0136] 7 0 2 Ttt. T >T•:^ 7 0 1 fC J: 0 

n;tfS, A/D^Mgs7 0 3tCMe.tl€.„ 
[0 13 7] A/D^«l§i7 0 3T«, *l^g|57 0 2*^ 

einenrcft^fi, y'4i^i$')immz^m^nrzm. ^ 
m^^^jimmmwim^ 704 <hfssij^^4^;pffl2st£fj[ 
liigs? 0 5\zm'bn^, 

[0 13 8] ^m^r^)immi^mmm7 0 4t«, a 

^jum^m^i 0 6\zm^n^o ^tz. zcDmmmn^'^ 
^:i—^(DiiLmm^m^^-r^m^i^iii^nx. m^L 
fi^-^m(Dmmx'm.mmum^7 0 7i,zm^n^o 

[0 13 9] 5^-^4^;Ht^|5I8S7 0 6Ttt, *ffl^r^ 




(11) 



[0 14 0] ^taiiltelplSS 7 0 7Ttt, ^-^-^-^l-JtSlHl 

ifS7 0 6*^6^1 ii«gB (» 

[0 14 1] ISSiJ^^-^-^-JPfflS^St^IilgS? 0 

[0 14 2] |ll«8^&lplifg7 0 8Ttt. fHS'J5^^^;l/ffl 

)Ssj£«i5i?S7 0 5*^e.jiie>nfcn.-if«^«; ttffiiEie 
[His§7 0 7*^e>3iie,tifc^ffliii«s©^^^;nt^fflT 

[0 14 31 $e.»c. mi \z7^'tmmmm. mmm) \z 
[0 14 4] :i^mm(DMmizm^mmmm mmm) 

[0 14 5] *l^g|57 0 2tt, 7^7-^1 0 1(CJ;D§ 

A/D^^S7 0 3trjiSo 
[0 14 6] A/D^t@i§ 7 0 3 *l^gB7 0 2*>& 

;i'ffla6*£tfciHii?§ 7 0 4 <!:<@sij^^^;uffla»i£i![iHigS7 o 

[0 14 7] *ii5^-v^-;i'ffl36S£Si[lH]SS7 0 4«, A/ 
D^^g§7 0 3^^.jt^,nfc«^Sr^^ii5^-V^Jl'ffl®t£ 

W*iJffllf»^Sr5^-*'^;l'Jt5eiiI8S7 0 eJ-iHSitfetC, 

S^L;^i:<.iSiJCD^?§T{tiffl[5ieiHlBS7 0 6 {cM^So 

[0 14 8] ^■v^;ntsiiigS7 0 6tt, ^^a^'-^'^-;!- 
mmmM^i o 4;5^e.Me.nfc«ijfflifi^{c'^sti/b/i 

^)vm.mm:>&mmm:^ 707 (cm^o 

[0 14 9] ^iffilHltelHlSS 7 0 7«, 5"^:^^;l'Jtt^lHlg§ 

mmM^i 0 4*^5,iibti7teffiiEie«fc*tt^affliHite 

^-e-fcm, IBI^^iSIeJgS 7 0 8 \zm^o 

[0 15 0] mm'f-^^yvmm.WM^i 0 5fi, «^ 

957 0 2*^^MSn;t«^^fflgiJ^-\'^jPfflcDl£tjc^?^ 

— tf«^SrlRlW^&|ElS§ 7 0 8 tc:ill«>, 
[0 15 1] nWmM^l 0 8tt, l@Srj^^:?^;i/fflj» 
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iHig[Hi?S7 0 7;i^?>i^?.n/cteffiiHigtt©5"^^;i/Jt^ 

[0 1 5 21 CKOi-^fd, **M©J^^JCJ:n«, itm 
fa^£feffllHlte$1*--SJli:trJ;>9. *l^g5l 1 Srtfcfiix 

[0 15 3] *IIJfi®Jg^(CJ;n«. iimffli] 

[0 1 5 41 T^fe. ±g2lliS©JgSg{ci3ViT«. iHgiJ^ 

[0 15 5] (^ig®}^«85) ^S£CDJ^^5«. ^IJSO 

$)^<. iii8«.-iii£oj^ffi4tc^^3im^B mmm 

[0 15 6] ^^il5^.^;f^;i/fflj2iSm[iIS§7 0 4*^^j||^ 

nrzumm^it, xpyh^tc, 5^i':^^jujt^[Hiss8 o 
1 fCck 0 , z-oipimmmz^^tirz/t-r a >y hft^*t# 

^^^^;Ht^M«. {4ffi[5Ite(Hlg§8 0 4 i:fiCffiM¥l^ffi 
^tiigUS 0 3i:fcMe>nSo iffiz-^-f P-y hv'> 

?S8 0 2»c3ie.ns<. 

[0 15 7] mm^-^^jimmw^mmm? 05*^ 
e)3ie.nfcrL— iiw«ijgiHi8&7 0 8 l^^^ 
jm^m^s 0 2 nzm^n^o 

[0 15 8] ^Tz. ^r^-Jm^m^8 0 2T«, fSSU 

"^^^-ji-mmiumm^? 0 5 7!)^^>iiie,n7t^— tf«^ 




(12) 



[0 15 9] ^.n^^i^mMmms o 3t«, 

[0 16 0] {SffidieiHlSS 8 0 4T«. ^^-^-^^JHf^lHl 

8§8o \tl^i^m<bnfzmnm^(n^^^)vm'&m.\t.. w. 
[0 16 1] nm^WM^i 0 8Ttt, f@sij^^:r^;i/ffl 
[0 16 2] ^<r>^o\z. :^mi^<Dmm\z^n\i. s« 

®T\ iwwi^iS[Hi?§ 7 0 8 =L-^m^^iEm\zmm 

[0 16 3] 

mil 
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mizm^^-^, m^iz^u^&.mz-r^^Li}'iX'^^(D 

m 1 ] ^^m(Dmm(Dmm i t::^^ii{»^B (Sia 

[0 3] mmcDmm nzm^mmmm mmm) (d^=l 
[04] nm.(Dmmnz%^mmmm (Mmm) <D±a. 
[0 5] mm(Dmm3iz^^mm&m (»«6«) ©^sk 
[06] giis©j^®.4(c«&sa«^s (a«!^) 

[0 7] lli£©jgffi,4(c^^jim^H (^»i^) 

[0 8] 5 tc^^amss (^»«) ©igi^ 

[0 9 ] tie5i5©ffl«^Bo«ifi)t*^-r ::^D y^m 

101. 102. 103. 104 ^mm$^ 
105. 106. 107. 108 ^nmrnm^ 

10 9 AD^tlElgg I 

110 isnnm^Q 

111. 112 -^mum-y ^ 

113. 114 D/A^^g| 

7 0 4 ^^a^^^^jpfflj^ififiiiiss 

7 0 5 flSiJ^^^Ji-ffla^lfiMlilSS 
706. 801. 802 ^-v^;PJt^@8S 

8 0 3 {4ffiM¥l^{fi^tag|5 

[1^4] 



a.-tf II© 



101 

o — »aQiBft' 



105 



a.— tPis© 



o— •OMSK 



106 



103 



o — » sasa 



104 



107 



106 



o — 



109 



in 



111 










D/A 



115 



110 



114 



D/A 



5^ dl 



(12 . 



bl 



«3 



d3 



19 ^ ^ , 



^.-f 1)4 



C4 



-1 



b4 



(13) 
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im2] 



201 



MB® 




A/D 















206 



a— tfti 

a2 



-I 



t3 



(a) 



'.1 



a.-if« « 



/ ; 

4/ 



(b) 



(c) 



drzr" 

(d) 



[1^5] 



a.-1fll© 




111 


113 






D/A 


112 

, — ' 


114 






D/A 



115 
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101 



102 



o — 



103 



104 



105 



106 



107 



108 



109 



110 



111 




113 

i — ' 


91i$!lliEI 




D/A 








112 




114 






D/A 









115 



rasas 



[07] 



704 



? 

706 I 707 







A/D 





















m 



simmm 



im8] 



702 



703 



A/D 



705 



802 



4 



804 



708 



[09] 



3.— SffltO, 



901 



902 



J 



903 



904 



905 



907 



909 



906 



908 



7-f JU^ 



D/A 



911 



910 



J2 



D/A 




(15) 



F:$'— 5K004 AA05 FA05 FC02 FFOl FF02 
5K022 DDOl DD22 

5K06O CC04 CC16 DD04 HH02 HHll 
HH31 HH37 KK03 LLOl 
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